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ADF&G TECHNICAL DATA REPORTS 

This ser ies  of repor ts  i s  designed t o  f a c i l i t a t e  prompt 
r e p o r t i n g  of data from s tud ies  conducted by t h e  Alaska 
Department o f  f i s h  and Game, espec ia l l y  s tud ies  which 
may be o f  d i r e c t  and immediate i n t e r e s t  t o  s c i e n t i s t s  o f  
o the r  agencies . 
The primary purpose o f  these repor t s  i s  p resenta t ion  of 
data. Descr ip t ion  o f  programs and data c o l  1 e c t i o n  methods 
i s  inc luded on ly  t o  t h e  ex ten t  requ i red  f o r  i n t e r p r e t a t i o n  
of t h e  data. Analys is  i s  genera l ly  1 im i ted  t o  t h a t  neces- 
sary f o r  c l a r i f i c a t i o n  o f  data co7 lec t i on  methods and 
i n t e r p r e t a t i o n  o f  t h e  basic data. No at tempt i s  made i n  
these repor t s  t o  present ana lys is  o f  t he  data r e l a t i v e  t o  
i t s  u1 t imate  o r  intended use. 

Data presented i n  these repor ts  i s  intended t o  be f i n a l ,  
however, some rev i s ions  may occasional 1y be necessary. 
Minor rev i s ions  w i l l  be made v i a  e r r a t a  sheets. Major 
rev i s ions  w i l l  be made i n  t h e  form o f  rev i sed  repor ts .  
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ABSTRACT 

Paci f ic  herr ing,  Clupea harengus pallasi , were sampl ed in three eas te rn  Bering 
Sea commercial f i s h i n g  d i s t r i c t s  in 1977 and f i v e  d i s t r i c t s  in  1978. Sampling 
was a1 so conducted i n  Nelson Is land,  the  major subsis tence f i sh ing  a r e a ,  both 
years .  Most samples were taken during the  spring spawning migration. During 
1977, sampling in Norton Sound and Port  Clarence extended i n t o  ea r ly  fa1 1 . 
Samples were taken from commercial purse s e ine ,  g i l l n e t ,  and beach se ine  har- 
ves t s ,  a s  well a s  from Alaska Department of Fish and Game var iab le  mesh g i l l -  
ne t  and beach se ine  catches.  Samples w i t h i n  each area were grouped by gear 
type, sampling week, and loca t ion .  

A t o t a l  of 10,777 herring were sampled f o r  age,  sex,  l ength ,  and weight informa- 
t ion .  In most a reas  sampled, the  r e l a t i v e  proportion of herring age 5 and o lder  
decreased a s  t he  spawning season progressed. The 1972 year  c l a s s  (age 5 in 1977; 
age 6 i n  1978) was abundant i n  a1 1 a reas  sampled (usual ly 20-40% of each t o t a l  
area sample). The 1973 year  c l a s s  (age 4 i n  1977; age 5 i n  1978) was abundant 
only in  Togiak D i s t r i c t  both years  (usual ly 20-50% of the  t o t a l  sample). The 
1974 year  c l a s s  (age 3 in  1977; age 4 in 1978) was abundant in  a l l  a reas  in  1978 
(usua l ly  2 0 4 0 %  of t he  t o t a l  area sample). 

Mean length and weight within each year  c l a s s  progressively decreased in samples 
taken northward from Togiak t o  Port  Clarence. Males tended t o  outnumber females 
in most t o t a l  season samples by r a t i o s  ranging from 1.1 :1 t o  2.1 : l .  



INTRODUCTION 

The purpose of t h i s  repor t  i s  t o  present age, sex, and s i z e  information f o r  
Pac i f ic  her r ing ,  Clupea  harengus  p a l l a s i  , sampled in  eas te rn  Bering Sea coastal 
waters during the  spring spawning migrations of 1977 and 1978. Detailed anal- 
y s i s  of the  1977 and 1978 data contained in t h i s  repor t  wil l  be included within 
a forthcoming A1 aska Department of Fish and Game (ADF&G) Informational Leaf1 e t .  

METHODS 

Study Area Description 

The study area consis ted of t h e  coastal  waters between Cape Constantine and Cape 
Prince of Wales (Figures 1 and 2) .  Herring samples within t h i s  area were col-  
l ec ted  from Togiak, Norton Sound, and Port  Clarence commercial f i sh ing  d i s t r i c t s  
in  1977, and from Togiak, Securi ty  Cove, Cape Romanzof, Norton Sound, and Port 
Clarence commercial f i sh ing  d i s t r i c t s  in  1978. Samples were co l lec ted  from 
Nelson Is land ,  the  major subsis tence f i sh ing  a rea ,  during both years .  Total 
herring spawning biomass within the  study area was estimated t o  be 187,100 metr ic  
tons in  1978 and was d i s t r i bu ted  a s  follows: 92% i n  Togiak, 3% each in Nelson 
Island and Norton Sound, and 1% each in Cape Romanzof and Securi ty  Cove/Goodnews 
Bay. No biomass est imate was ava i l ab l e  f o r  1977. 

Sampl ing Techniques 

Herring were sampled from commercial purse se ine  (Togiak, 1977 and 1978; Securi ty  
Cove, 1978),  gi 11 ne t  (Togiak, Securi ty  Cove, and Norton Sound, 1978) and beach 
se ine  (Norton Sound, 1977) harves ts ,  a s  well a s  from subsis tence g i l l n e t  catches 
(Nel son Is1 and, 1977). Additional sampl e s  were obtained from ADF&G var iab le  
mesh g i l  l n e t  (Norton Sound and Port  Clarence, 1977; Togiak, Securi ty  Cove, Cape 
Romanzof, Norton Sound, Port  Clarence, and Nel son Is1 and, 1978) and beach se ine  
(Port  Clarence, 1977) catches.  Variable mesh g i l l  ne ts  were of t h ree  types: a )  
46 m long, 3 m deep w i t h  s i x  8 m panels of s t r e t c h  mesh s i z e s  of 25, 38, 51, 64, 
75, and 102 mm (1.0,  1 .5,  2.0, 2.5, 3.0, and 4.0 inches) ;  b) 46 m long, 5.5 m 
deep with f i v e  8 m panels of s t r e t c h  mesh s i z e s  of 25, 38, 51, 64, and 76 mm; and 
c )  23 m long, 5.5 m deep with th ree  8 m panels of s t r e t c h  mesh s i z e s  of 102, 114, 
and 133 mm (4.0,  4.5,  and 5.25 inches).  The l a s t  two types were used only in 
Norton Sound during 1977 aboard a chartered commercial crab vessel (F/V ROYAL 
ATLANTIC). Beach se ines  were 61 m long, 3 m deep with square mesh s i ze s  of 3-6 
rnm (1/8 - 1/4 inches) .  

A1 1 herring sampled were iden t i f i ed  according t o  sex,  measured (standard length,  
mm) and aged from sca les .  Weights of individual herr ing were taken whenever 
possible  (wet weight, g ) .  Age was determined using a microfiche reader  t o  exam- 
ine sca l e s  mounted between g l a s s  s l i d e s .  

Samples within a l l  a reas  were grouped i n t o  t h e  same weekly periods present ly 
used in herr ing s tud ie s  t o  f a c i l i t a t e  temporal comparisons of herring popula- 
t ion age s t r u c t u r e  within and between years .  Samples were a1 so grouped by gear  







type and l o c a t i o n  ( s e c t i o n  o r  s u b d i s t r i c t ) .  Unlike l a t e r  y e a r s  (Fr ied  e t  a l .  
1982a and Fried e t  a l .  1982b),  no s t a t i s t i c a l  sampling design was used when 
c o l l e c t i n g  h e r r i n g ,  and sampling s i z e s  were o f t e n  too  small t o  make v a l i d  
comparisons between s e l e c t e d  s t r a t a .  

RESULTS AND DISCUSSION 

A t o t a l  of 4,044 and 6,733 her r ing  were examined dur ing  1977 and 1978, r e s p e c t -  
i v e l y  (Tables 1-28).  Most samples were taken dur ing t h e  s p r i n g  spawning migra- 
t i o n .  During 1977, sampling i n  Norton Sound and P o r t  Clarence extended i n t o  
e a r l y  f a l l .  Trends i n  age and s i z e  d a t a  g e n e r a l l y  p a r a l l e l e d  those  noted i n  
more r e c e n t  s t u d i e s  ( F r i e d  e t  a l .  1982a and Fr ied e t  a l .  1982b; McBride e t  a l .  
1981).  Older he r r ing  a r r i v e d  and spawned e a r l i e r  in  t h e  season than younger 
he r r ing  (e .g . ,  Tables  7 and 20) .  Mean leng th  and weight wi th in  a y e a r  c l a s s  
decreased i n  samples taken p rogress ive ly  northward from Togiak t o  Por t  Clarence 
D i s t r i c t  (1977: Tables  3 ,  7, and 8; 1978: Tables  20, 23, 24,  25,  27, and 28).  
Males outnumbered females in  most c a t c h e s  by r a t i o s  of 1.1 :I t o  2.1 : I .  

The 1972 y e a r  c l a s s  (age 5 in  1977; age 6 in  1978) was abundant in  ca tches  from 
most a r e a s  dur ing both y e a r s ,  usua l ly  r e p r e s e n t i n g  20-40% of each t o t a l  a rea  
sample (1977: Tables 3 ,  7 ,  and 8; 1978: Tables 20, 23, 24, 25, 27,  and 28) .  
The 1973 y e a r  c l a s s  (age  4 i n  1977; age 5 i n  1978) was only abundant in Togiak 
D i s t r i c t  both y e a r s ,  u s u a l l y  r e p r e s e n t i n g  20-50% of each t o t a l  a rea  sample. 
The 1974 y e a r  c l a s s  (age 3 in  1977; age 4 i n  1978) was abundant i n  a l l  a r e a s  in  
1978, u s u a l l y  r e p r e s e n t i n g  20-60% of each t o t a l  a r e a  sample. Th is  y e a r  c l a s s  
was abundant only i n  some Norton Sound and P o r t  Clarence samples i n  1977. 
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Table 1 .  Age, sex, and s ize  data for  Pacif ic herring captured by commercial 
purse seines in Kulukak Section, Togiak Dis t r i c t ,  1977. 

Mean 
Sample Age --------Sex -------- Percent Ueight Number 
Perrod ( y e a r s )  Itale-Female Unknoun Total of Total (gm) Ueighed .................................................................................. 

Nean 
Standard 
Length Number 
( ~ 1 0  Neasured 

--------*------------ 

Period t o t a l  511 610 - 1121 100.0 169 1106 234 1119 

Period t o t a l  422 415 1 838 100.0 153 695 227 838 

2 - - - - - - 
3 I t  1 3 2.4 98 3 208 3 
4 14 19 26 59 47.6 125 59 222 59 

6/10- 6/16 5 1 1  15 19 4 5 36.3 141 45 230 45 
6 2 - 4 6 4.8 178 6 246 6 
7 1 1  2 1 -6 250 2 271 2 
8 2 2 1 5 4.0 240 5 273 5 
9t - 3 t 4 3.2 259 4 281 4 ....................................................................................................... 

Period t o t a l  31 41 52 124 100.0 144 124 230 124 

2 - 
3 31 27 1 59 
4 461 531 26 1018 

A l l  periods 5 374 419 19 812 
6 21 19 4 44 
7 27 34 1 62 
8 26 17 1 44 
9t 24 19 1 44 

Total 964 1066 53 2083 100.0 162 1925 231 2081 



Table  2. Age, sex, and s i z e  da ta  f o r  P a c i f i c  h e r r i n g  cap tu red  by commercial 
purse se ines i n  Nunavachak Sec t ion ,  Tog iak  D i s t r i c t ,  1977. 

Nean 
Bean Standard 

Sample Age --------Sex -------- Percent Ueight Nunber Length Number 
Period (years )  Nale Female Unknown Total of Total (gm) Ueighed (nn) beasured ------------------------------------------------------------------------------------------------------- 

3 - - - - - 
4 55 74 129 44.9 154 129 223 129 

5/20- 5/26 5 49 71 - 120 41.8 175 120 232 120 
6 8 3 11 3.8 254 11 259 11 - 
7 7 9 16 5.6 298 16 273 16 - 
8 4 5 9 3.1 326 9 278 9 
9+ 1 1  - 2 0.7 323 2 277 2 ....................................................................................................... 

Perlod t o t a l  124 163 - 287 100.0 181 2 87 233 287 

2 - - - - - 
3 - 2 2 1.4 11 1 2 201 2 - 
4 37 48 - 85 60.3 133 85 214 85 

5/27- 6 /  2 5 21 25 - 46 32.6 162 46 225 46 
6 - - - - - - 
7 3 1 1 5 3.5 246 5 266 5 
8 1 1  - 2 1.4 261 2 273 2 
9+ 1 - 1 0.7 244 1 270 1 - ....................................................................................................... 

Period t o t a l  63 77 1 141 100.0 149 141 220 141 

Period t o t a l  67 65 8 140 100.0 132 139 219 139 

Total 254 305 9 568 100.0 161 567 226 567 





Table 4 .  Age, sex ,  and s i z e  da ta  f o r  P a c i f i c  h e r r i n g  captured by s u b s i s t e n c e  
g i l l n e t s  i n  Nelson I s land  a r e a ,  1977. 

Mean 
Neon Standard 

Sanple h9Q --------Sex -------- Percent Ueight Nunber L ~ n g t h  Nunber 
Period (years) #ale Fenalc Unknown Total  o f  Tota l  (gn) Ueighed (nn) Neasured ....................................................................................................... 

Period t o t a l  28 15 - 43 100.0 - - 262 43 

Table  5. Age, sex ,  and s i z e  da ta  f o r  P a c i f i c  he r r ing  captured by commercial 
beach s e i n e s  i n  Cape Denbigh S u b d i s t r i c t ,  Norton Sound D i s t r i c t ,  
1  977. 

Nean 
Hean Standard 

Sample Age --------sex -----,,- Percent Ueight Number Length briber 
Period (years) Hale Fenale Unknown Tota l  o f  Tota l  (grr) Neighed (n r )  Measured ..................................................................................................... 

- 3 - - - - - - - - - 4 - - - - - - - - 
6117- 6/23 5 7 13 20 39.2 - - - - - 

6 4 11 - 15 29.4 - - - - 
7 4 4 8 15.7 - - - - - 
8 2 4 4 11.8 - - - - - 
9+ 2 - 2 3.9 - - - - 

_____-_____-_____----------------------------------------------------------------------------------- 
Period t o t a l  19 32 51 100.0 - - - - - 

Table 6 .  Aye, sex ,  and  s i z e  da ta  f o r  P a c i f i c  h e r r i n g  captured by v a r i a b l e  mesh 
g i l l n e t s  in  S t .  Michael S u b d i s t r i c t ,  Norton Sound D i s t r i c t ,  1977. 

N n n  
Nean Standard 

Sanplr Age ---..----S*x -------- Percent Ueight Nunber Length Nunber 
Period (years) Male Female Unknown Tota l  of Tota l  (gn) Ueighed (nn) Merrured ....................................................................................................... 

94 - - - - ------------------------------------------------------------------------------------------------------ 
Period t o t a l  1 6 - 7 100.0 - - 190 7 



Table 7.  Age, sex, and size data for  Pacific herring captured by variable 
mesh gi l lnets  in Golovin Subdistrict, Norton Sound District ,  1977.  

Hran 
Hran Standard 

S a a ~ l *  Age --------Sex -------- Percent U m ~ g h t  Nunber Length Nuaber 
Period (years) Male Fenale Unknoun Total of Total ( 9 8 )  Uelghed n Ncasured 
--_____--------__-----------------------------*-------------------------------------------------------- 

Period total 6 2  - 8 100.0 232 8 

2 - - 
3 - 2  - 2 9.0 1,'s 2 
4 - 2  - 2 5.0 219 2 

6/17- b/23 5 9 2  - 1 1  27.5 222 1 1  
6 1 - I 2.3 231 I 
7 5 1  - 6 15.0 233 6 
8 3 4 -  7 17.3 256 7 
9+ 7 4 -  1 1  27.5 262 1 1  ....................................................................................................... 

P ~ r l o d  total 25 15 - 40 100.0 - 239 +O 

1 - - 
2 - - 
3 1 - 1 12.5 185 1 
4 - - 

6/24- 6/30 5 - 2 -  2 25.0 239 2 
6 - - 
7 I - 1 12.5 290 1 
8 4 - 4 50.0 266 4 
?+ - - 

....................................................................................................... 
Period total 6 2  - 8 100.0 252 8 

------------------------------------------------------------------------------------------------------- 
1 - - 
2 1 1 -  2 5.4 184 2 
3 10 IS - 25 67.6 178 25 
4 2 2  - 4 10.8 180 4 

7/ 1 -  71' 7 5 3 2  - 5 13.5 224 5 
6 - - 
7 - - 
6' 1 - 1 2.7 270 1 
9+ - - 

-------------------------------------+----------------------------------------------------------------- 

Perrod total 17 20 - 37 100.0 187 37 

--------------.---------------------------------------------------------------------------------------- 
I - - 
2 - - 
3 - - 
4 1 - I 50 .O 165 1 

7/  8- 7/14 5 1 - I 50.0 200 1 
6 - - 
7 - - 
8 - - 
9* - - 

....................................................................................................... 
Period total 2 - 2 100.0 183 2 

4 - - 
8/26- 9 /  1 5 - - 

6 - - 
7 - 1 I 100.0 338 I 
8 - - 
9 + - - 

....................................................................................................... 
Per lod  total - 1 1 100.0 238 I 



Table 7. Age, sex, and size data for Pacific herring captured by variable 
mesh gillnets in Golovin Subdistrict, Norton Sound District, 1977 
(continued). 

Nran 
tieaa Standard 

S a w l e  Age -___----S@x -------- Percent Urlght Nunber Length Nunber 
Period (year$) Hale Fenale Unknown Total ot Total (9.) Ueighrd (an) Nmaaurrd 
--------------------------------*-------------------------------------------------------------------- 

I - 1 1 12.5 I SO 1 
2 2 - 2 25.0 170 2 
3 
4 1 I 2 25.0 - 209 2 

?/ 2- 9/ 8 5 2 - 2 25.0 205 2 
6 I - 1 12.5 230 1 
7 
8 - - 
9 * - - - - __-______-_-_----------------------------------------------------------------------------------------- 

Perlod total 6 2 8 100.0 - 194 8 

_____-__--____--__----------------------------------------------------------------------------------- 
Period total 15 5 - 20 100.0 206 20 

1 1 - 1 1.4 143 1 
2 3 - 3 4.2 197 3 - 
3 14 7 21 29.6 198 21 
4 8 8  - 16 22.5 214 16 

?/SO-101 6 5 13 3 - 16 22.5 - 216 16 
6 4 1 5 7.0 - 215 5 

7 2 - 2 2.8 232 2 
8 3 1 4 5.6 238 1 
9+ 1 2 -  3 4.2 - 246 3 

-*--------------------------------------------------------------------------------------------------- 

Period total 49 22 - 71 100.0 211 7 1 

------------------_------------------------------------------------------------------------------------ 
Period total 17 14 3 1 100.0 209 31 

------------------------------------------------------------------------------------------------------- 
Period total - 2  - 2 100.0 21 9 2 

1 2 1 3 1.3 150 3 
2 7 2 9 5.9 175 9 
3 39 35 - 7 4 32.5 190 7 4 
4 16 15 3 1 13.6 207 31 

A l l  perlodr 5 35 14 49 21.5 220 49 
6 10 2 - 12 5.3 22 1 12 
7 1 1  3 - 14 6.1 2 3 9  I4 
a 15 7 22 9.6 252 22 
9 +  8 6 14 6.1 258 14 ------------------------------------------------------------------------------------------------------- 

Total 143 85 - 228 100.0 213 228 



Table 8. Age, sex, and s ize  data f o r  Pacific herring captured by variable 
mesh g i l l ne t s  i n  Port Clarence Dis t r i c t ,  1977. 

Nran 
Sanple M e  --------Sex -------- Percent Uelght Number 
Period (years) ilale Female Unknoun Total of Total (gm) Ueighed .................................................................................... 

flcan 
Standard 
Length 
(em) 

.---------- 

P e r ~ o d  total 89 39 - I28 100.0 194 128 

1 - - 
2 - - - 
3 - 4 4 1.7 - 153 4 
4 7 2 9 3.9 170 9 

7 / 1 - 7 / 7  5 67 117 - 184 78.3 179 184 
6 8 2 - 10 4.3 - 186 10 
7 13 2 15 6.4 196 15 
8 1 1  - 2 0.9 - 196 2 
9+ 6 5 1 1  4.7 - - 217 1 1  

....................................................................................................... 
Period total 102 133 235 100.0 - 182 235 

2 - - - - - 
3 3 2 5 2.2 181 5 - 
4 3 1 - 4 1.7 - 174 4 

7/ 8- 7/14 5 95 85 100 77.6 183 180 
6 6 6 12 5.2 200 12 - 
7 5 2 - 7 3.0 - 220 7 
8 2 5 - 7 3.0 - 206 7 
9+ 8 9 - 17 7.3 22 1 17 ....................................................................................................... 

Period total 122 110 - 232 100.0 - - 188 232 

3 - - - - 
4 a - 

8/19- 8/25 5 5 3 - 8 72.7 - 197 8 
6 - - - - - 
7 - 1 1 9.1 - 209 1 - 
8 - - 
9+ 1 1  2 18.2 - - 232 2 ------------------------------------------------------------------------------------------------------- 

Ypriod total 6 5 1 I 100.0 204 1 1  

P e r ~ o d  total 23 19 



Table 8. Age, sex, and s i z e  data f o r  Pacific herring captured by variable 
mesh gi l  lne t s  in Port Clarence Dis t r i c t ,  1977 (continued). 

Hean 
Mean Standard 

Sanple b9e --------Sex -------- Percent Ueight Nurber Length Nunber 
Period (years) Male Fenal. Unknoun Total ot Total (gn) Ueighed (an) Neasurrd ....................................................................................................... 

1 - 2 2 12.5 - 131 2 - - 
2 - - - - - - - - 
3 3 1 4 25.0 - 175 4 - 
4 1 - 1 6.3 - 168 1 - 

9/23- 9/29 5 5 2 - 7 43.8 - - 202 7 
6 - - - - - 
7 - 1 1 6.3 - 196 1 
8 - 1 1 6.3 - 205 1 - 
9+ - - - - - - 

- 

Perlod tota l  9 7 - 16 100.0 - 184 16 

....................................................................................................... 
1 - - 1 1 2.3 - - 90 1 
2 1 - 1 2.3 - - 171 1 - 
3 2 6 - 8 18.6 - 169 8 
4 2 2 4 9.3 - - 171 4 - 

9/30-10/ 6 5 4 7 - 11 25.6 - - 181 11 
6 1 3  - 4 9.3 - 197 4 
7 1 4  - 5 11.6 - - 198 5 
8 - 1 1 2.3 - - - 197 1 
9 t  1 7  - 8 18.6 - - 212 0 

-------------------*-------------------------------------------------------------------------------- 

Period tota l  12 30 1 4 3 100.0 - - 1 US 43 

1 - 1 1 2.5 - - - 144 1 
2 1 - 1 2.5 - 146 1 - 
3 7 6 - 13 32.5 - 178 13 
4 2 3 - 5 12.5 - 184 5 

10/ 7-10/13 5 5 7 - 12 30.0 - - 191 12 
6 2 2 4 10.0 - - 223 4 - 
7 1 - 1 2.5 - 225 1 - - 
8 1 1  - 2 5.0 - - 231 2 
9 t  - 1 1 2.5 - - - 257 1 ................................................................................................... 

Perlod tota l  19 21 40 100.0 - - 191 40 

...................................................................................................... 
1 - 3 1 4 0.5 - 124 4 - 
2 2 - 2 0.3 - - - 159 2 
3 28 27 - 55 7.4 - - 168 55 
4 18 10 28 3.7 - - 173 28 

All periods 5 261 256 - 51 7 69.2 - - 184 517 
6 21 14 - 35 4.7 - 200 35 
7 21 13 - 34 4.6 - - 203 34 
8 5 10 - 15 2.0 - 208 15 
9 + 26 31 - 57 7.6 - - 222 57 ....................................................................................................... 

Total 382 364 1 747 100.0 187 747 



Table  9. Age, sex, and s i z e  data  f o r  P a c i f i c  h e r r i n g  cap tu red  by t e s t  beach 
se ines  i n  P o r t  Clarence D i s t r i c t ,  1977. 

Hean 
nean Standard 

Sample Age --------sex -------- Percent Uright Number Length Number 
Period (years) Hale Fenale Unknown Total of Total (98) Ueighed (nm) heasured ....................................................................................................... 

1 - - - - 
2 - - - 
3 7 12 - 19 26.0 - - 152 19 
4 2 - 2 2.7 162 2 - 

7/ 8- 7/14 5 13 20 - 33 45.2 176 33 
6 2 1 3 4.1 194 3 - 
7 3 - 3 4.1 - - 193 - 3 
8 1 3  - 4 5 .5  - - 190 4 
9+ 5 4 9 12.3 - 203 9 ....................................................................................................... 

Period total 33 40 - 73 100.0 - - 175 73 

....................................................................................................... 
1 1 1 100.0 - 7 6 1 

2 - - - - - 
3 - - - - - - 
4 - - - - 

9/30-10/ 6 5 - - - - 
6 - - - - - - 
7 - - - - - - - 
B - - - - - - - - - 
9 t  - - - - ....................................................................................................... 

Period total - - 1 1 100.0 - - 76 1 

1 - 1 1 1.4 - - 76 1 
2 - - - - - - - 
3 7 12 - 19 25.7 - - 152 19 
4 2 - 2 2.7 - 162 2 - 

Ail periods 5 13 20 - 33 44.6 - - 176 33 
6 2 1 3 4.1 - - 194 3 
7 3 - 3 4.1 - - 173 3 

8 1 3  - 4 5.4 - 190 4 

9 t  5 4 9 12.2 - - 203 9 
....................................................................................................... 

Total 33 40 1 7 4 100.0 - 173 74 - 
-- 



Table 10. Age, sex, and s i ze  data for  Paci f ic  herring captured by offshore 
variable mesh g i l l n e t s  (Royal Atlantic  cru ise)  in Norton Sound 
D i s t r i c t ,  1977. 

hean 
flean Standard 

Sample Age --------Sex -------- Percent Ueight Nunber Length Number 
Period (years) hale Female Unknown Total of Total (gm) Ueighed (an) fleasured ------------------------------------------------------------------------------------------------------- 

4 - - 
6/17- 6/23 5 7 7 - 14 17.3 141 14 222 14 

6 6 4 10 12.3 169 10 235 10 - 
7 14 7 21 25.9 196 21 245 2 1 
8 12 12 24 29.6 22 1 24 255 24 
9 t  6 6 12 14.8 249 12 265 12 ------------------------------------------------------------------------------------------------------- 

Period total 45 36 81 100.0 199 81 246 81 

2 - - - - - 
3 2 - 2 10.0 67 2 181 2 
4 - - - - 

6/24- 6/30 5 5 5 - 10 50 .O 127 10 225 10 
6 - 3 3 15.0 124 3 225 3 - 
7 1 - 1 5.0 199 1 262 1 
8 2 ' 1  - 3 15.0 21 5 3 260 3 
9 t 1 - 1 5.0 222 1 27 1 1 - 

....................................................................................................... 
Period total 11 9 20 100.0 142 20 230 20 

2 - - - - - - 
3 2 - 2 1.4 64 2 175 2 - 
4 15 5 20 14.1 80 20 188 20 

7/ 8- 7/14 5 53 17 7 0 49.3 122 70 216 70 - 
6 16 8 24 16.9 137 24 225 24 - 
7 5 8 13 9.2 150 13 232 13 - 
8 5 4 9 6.3 160 9 238 9 
9 t  4 - 4 2.8 203 4 257 4 ....................................................................................................... 

Period total 100 42 142 100.0 125 142 217 142 - 

2 
3 
4 

All periods 5 
6 
7 
8 
9 t  

Total 156 87 - 243 100.0 151 243 228 243 



Table 11. Age, sex,  and s i z e  data f o r  Pac i f ic  herring captured by commercial 
purse se ines  in Kulukak Sect ion,  Togiak D i s t r i c t ,  1978. 

Nean 
Hean Standard 

Sanple Age --------Sex -------- Percent Ueight Number Length Number 
Period (years) hale Female Unknoun Total of Total (gn) Ueighcd (ma) Neasurcd ....................................................................................................... 

3 - - 
4 22 22 - 4 4 40.0 108 4 4 224 44 

5 /  6- 5/12 5 18 30 4 8 43.6 154 4 8 244 48 
6 7 6 13 11.8 170 13 248 13 
7 2 - 2 1 .8 263 2 274 2 
8 - 1 1 0.9 214 1 267 1 
9+ - 2 2 1 .8 334 2 294 2 - 

------------------------------------------------------------------------------------------------------- 
Period total 49 61 110 100.0 143 110 238 110 

....................................................................................................... 
Period total 75 81 156 100.0 148 156 236 156 

------------------------------------------------------------------------------------------------------- 
Period total 183 212 395 100.0 147 278 223 395 

Perlod total 52 60 112 100.0 150 112 224 112 

------------------------------------------------------------------------------------------------------- 
1 - - - 
2 1 - 1 0.1 72 1 181 1 
3 6 13 19 2.5 11 8 16 209 19 
4 247 276 523 67.7 132 428 221 523 

All periods 5 73 97 170 22.0 169 155 241  170 
6 25 22 4 7 6.1 201 4 3 251 4 7 
7 5 1 6 0.8 242 6 245 6 
8 2 3 5 0.6 239 5 28 1 5 
9 + - 2 2 0.3 334 2 294 2 ------------------------------------------------------------------------------------------------------- 

Total 359 414 773 100.0 147 456 228 77 3 

-1 6- 



Table 1 2 .  Age, sex, and s ize  data f o r  Pacific herring captured by commercial 
purse seines in Nunavachak Section, Togiak Dis t r i c t ,  1978. 

Mean 
nean Standard 

Sample --------S@u -------- Percent Uelght Number Length iiunber 
PIPIO~ (years) hale Fenale Unknown . Tota l  of To ta l  (gn) Uetghed Ian) Ieasur.d ...................................................................................................... 

1 - - 
2 - - 

Per lod t o t a l  88 122 - 210 100.0 172 185 233 210 

1 - - 
2 - - 
3 3 - 3 2.1 205 3 
4 61 48 1 110 75.3 127 28 215 l 10 

5/20- 5/26 5 11 I 4  - 25 17.1 153 9 233 25 
6 4 4 -  8 5.5 234 1 251 8 
7 - - 
B - - 
9+ - - 

----*--------------------------------------------------------------------------------------------- 

Per iod t o t a l  79 b6 1 146 100.0 136 38 220 146 

Per iod t o t a l  14 8 - 22 100.0 148 7 2 f 8  22 

------------------------------------------------------------------------------------------------ 
1 - - 
2 - - 
3 4 - 4 1.1 120 1 208 4 
4 126 I2b 1 253 b6.9 144 144 219 253 

All ~ e r i o d s  5 40 48 - 88 23.3 184 63 238 88 
6 8 20 - 28 7.4 225 17 251 28 
7 1 - 1 0.3 281 1 280 I 
8 2 1  - 3 0.8 31 2 3 277 3 
9* - 1  - 1 0.3 383 1 290 I ..................................................................................................... 

Total  I81 196 1 378 100.0 I bS 230 227 378 

Table 13. Age, sex, and s ize  data f o r  Pacific herring captured by commercial 
purse seines i n  Togiak Section, Togiak Dis t r i c t ,  1978. 

ilean 
Mean Standard 

Sample 49. -------- S** -------- Percent Yelght nunber Length Nunber 
Perlod (years)  Hale F rna l r  Unknovn Total  of Total  (ga l  Ye~ghed Inn) H n s u r r d  --------__----------------------------------------------------------_-------------------- 

1 - - 
2 - - 
3 - - 
4 21 22 - 43 82.7 137 43 217 43 

5/20-  5/26 5 4 3  - 7 13.5 183 7 237 7 
6 - 2  - 2 3.8 I 94  2 258 2 

- - 7 
8 - - 
9+ - - -__--______------_------------------------------------------------------------~------------------------ 

P l r l o d  t o t a l  25 27 - 52 100.0 145 52 221 52 



Table 14. Age, sex, and s i z e  data f o r  P a c i f i c  h e r r i n g  captured by commercial 
purse seines i n  Kulukak, Nunavachak, and  Togiak Sect ions,  Togiak 
D i s t r i c t ,  1978. 

ilean 
fiean Standard 

sample Age --------SPX -------- Percent  Ueight Number Length Wunbsr 
Period ( y e a r s )  Nale Female Unknoun Total  of Total  ( 9 0 )  Ueighed (nm) Heasured ------------------------------------------------------------------------------------------------------- 

2 - 
3 - - - 
4 22 22 44 40.0 108 44 224 44 

5/ 6- 5/12 5 18 30 48 43.6 154 48 244 48 
6 7 6 13 11.8 170 13 248 13 
7 2 - 2 1.8 263 2 276 2 - 
8 - 1 1 0.9 21 6 1 267 I - 
9 + - 2 2 1.8 334 2 294 2 ------------------------------------------------------------------------------------------------------- 

Period t o t a l  49 61 110 100.0 143 110 238 110 

2 - - - - 
3 2 - 2 0.5 121 2 219 2 
4 98 121 - 219 59.8 140 205 225 219 

5/13- 5/19 5 48 60 108 29.5 182 101 243 108 
6 10 18 2 8 7.7 209 24 250 28 
7 1 - 1 0.3 281 1 280 1 
8 4 3 7 1 .? 274 7 281 9 
9+ - 1 1 0.3 383 1 290 1 - ------------------------------------------------------------------------------------------------------ 

Period t o t a l  163 203 366 100.0 161 341 234 366 

------------------------------------------------------------------------------------------------------- 
Period t o t a l  287 305 1 593 100.0 146 368 222 593 

Period t o t a l  66 68 134 100.0 150 119 223 134 

1 
2 I - I 0.1 72 1 181 1 
3 10 13 23 1.9 118 17 209 23 
4 394 424 1 81 9 68.1 135 615 22 0 81 9 

All  per lods  5 117 148 - 265 22.0 174 225 240 265 
6 33 44 77 6.4 208 62 252 77 
7 6 1 7 0.6 247 7 267 7 
8 4 4 8 0.7 267 B 280 8 
9+ - 3 3 0.2 350 3 292 3 ....................................................................................................... 

Total 565 637 1 1203 100.0 151 938 227 1203 



Table 15. Age, sex ,  and s i z e  data f o r  Pacif ic  herring captured by commercial 
g i l l n e t s  in  Kulukak Sect ion,  Togiak D i s t r i c t ,  1978. 

Mean 
kean Standard 

Sauple Age - - - - - - - - S ~ X  -------- Percent Yeight Nunber Length Number 
Period (years) kale Female Unknown Total o f  Total (gn) Ueighed (nm) Measured ------------------------------------------------------------------------------------------------------- 

....................................................................................................... 
Period total 59 44 103 100.0 187 83 242 103 

3 - - - - - 
4 7 8 15 14.7 167 6 233 15 - 

5/20- 5/26 5 26 22 48 47.1 196 27 244 4 8 
b 24 12 36 35.3 209 14 251 36 
7 - 2 2 2.0 - - 265 2 
8 - - - - 
9 +  1 - 1 1 .O 304 1 288 1 ....................................................................................................... 

Period total 58 44 - 102 100.0 198 48 246 102 

2 - - - - - - 
3 - - - - - - 
4 3 4 7 11.9 - 228 7 - 

5/27- 6/ 2 5 19 9 28 47.5 21 2 10 244 28 
6 1 1  10 2 1 35.6 215 5 249 21 
7 1 - 1 1.7 - - 270 1 
8 1 - 1 1.7 268 1 - - 
9+ - 1 1 1.7 322 1 278 1 ....................................................................................................... 

Period total 35 24 - 59 100.0 220 16 245 59 

2 - 
3 - - 
4 28 29 57 21 .b 164 34 23 1 57 

h11 periods 5 73 55 128 48.5 198 79 245 128 
6 48 25 73 27.7 209 32 251 ?3 
7 1 2  3 1 .I 267 3 
8 1 - 1 0.4 268 1 - 
9+ 1 - 2 0.8 31 4 2 283 2 ------------------------------------------------------------------------------------------------------- 

Total 152 112 264 100.0 194 147 244 264 



Table 16. Age, s e x ,  and s i z e  d a t a  f o r  P a c i f i c  he r r ing  captured by commercial 
g i l l n e t s  i n  Nunavachak S e c t i o n ,  Togiak D i s t r i c t ,  1978. 

Me.. 
Mesa Standard 

sample ~ 9 .  .-------sex -------- Pmrcmnt umxght Number Lenyth lumber 
Period (yoars) Ma11 Female Unknova Total of Total ( y r )  Umlghld (na)  Roasured ...................................................................................................... 

1 - - 
2 - - 
3 - 1  - 1 I .4 130 I 215 1 
4 5 6 -  I I 15.7 163 1 1  2J7 1 I 

5113- 5/19 S 22 I6 - 38 54.3 199 38 248 311 
6 7 12 - 19 27.1 22 1 19 257 19 
7 I - 1 I ,4 205 1 268 1 
8 - - 
9* - - -------------------------------------------------------------------------------------------------- 

Pvrrod t o t a l  35 35 - 70 100.0 198 70 249 70 

Table 17. Age, s e x ,  and s i z e  da ta  f o r  P a c i f i c  he r r ing  cap tured  by commercial 
g i l l n e t s  in  Kulukak and Nunavachak S e c t i o n ,  Togiak D i s t r i c t ,  1978. 

Hem 
Atan Standard 

Sanple 49. -------_s@x -------- Perctnt Uoight N u r h r  Length Nunbrr 
Period (years) Male Fenale Unknoua Total of Total  ( 9 8 )  Yeighd (nn) Ilemrurrd ................................................................................................... 

I - - 
2 - - 
5 - 1  - 1 0.6 130 1 215 1 
4 23 23 - 46 26.6 164 39 252 46 

S/l3- 5/19 5 SO 40 - 90 52.0 197 80 247 90 
6 20 I5 - 35 20.2 21 5 32 255 35 
7 1 - 1 0.6 205 1 268 1 
B - - 
9+ - - _---------------------------------------------------------------------------------------------- 

Pmriod t o t a l  94 79 - 173 100.0 192 153 244 173 

_-___---_____----__--------------------------------------------------------------------------------- 
I - - 
2 - - 
3 - - 
4 7 8  - 15 14.7 167 6 233 15 

5/20- 5/26 S 26 22 - 48 47.1 I96 27 244 48 
6 24 12 - 56 35.3 209 14 251 36 
7 - 2  - 2 .2.0 265 2 
a - - 
9c I - I I .O 306 1 288 I ___--____--------__-~~-~-~~------~--------~~~~~~~~~~------------------~--~---------------------------- 

Period t o t a l  58 44 - I02 100.0 I98 48 24h 102 

_----------------__------------------------------------------------------------------------------------ 
1 - - 
2 - - 
3 - - 
4 3 4  - 7 11.9 228 7 

S/27- 6/ 2 S I9 9 - 28 47.5 212 10 244 28 
6 1 1  10 - 2 1 35.6 215 5 249 21 
7 i - 1 1.7 270 I 
8 I - 1 I .I 268 1 
P* - I  - I 1.7 122 I 278 1 ....................................................................................................... 

Period t o t a l  3s 24 - 59 100.0 220 16 245 59 

___-______-________----------------------------------------------------------------------------------- 
1 - - 
2 - - 
3 - 1  - I 0.5 I30 1 215 1 
4 33 3s - d8 20.4 164 232 60 

A 1 1  p v r l o d s  5 95 71 - 164 4V.7 IVB 117 4s ?45 1 Ab 
4 55 37 - 72 27.5 1 1 4  5 1 252 92 
7 2 2  - 4 1.2 203 I 267 4 
8 I - 1 0.3 268 1 
9* 1 1 -  2 0.6 114 2 283 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total 187 147 - 334 100.0 I95 21 7 245 334 



Table 18. Age, sex, and s i ze  data for  Paci f ic  herring captured by variable 
mesh g i l l n e t s  in Kulukak Section, Togiak D i s t r i c t ,  1978. 

n n n  
W a n  Standard 

Sanpl* n9* --------sex -------- Percent  Yelghi  Nunber Length Hunber 
Per lod ( y e a r s )  Male Fenale  Unknova T o t a l  o f  T o t a l  (gn) Ualghed (nn) Measured ....................................................................................................... 

1 - - 

------------------------------------------------------------------------------------------------------ 
Perrod t o t a l  10 9 - 19 100.0 205 19 244 19 

2 - - 
3 - - 
4 - - 

5/ 6- 5/12 5 1 - 1 100.0 201 1 244 1 
6 - - 
7 - - 
8 - - 
9* - - ---------------------------------------------------------------------------------------------------- 

Period t o t a l  1 - 1 100.0 201 1 244 1 

Pertod t o t a l  19 11 - 30 100.0 147 7 224 30 

I - - 
2 6 - 6 9.4 - 17b 6 
3 1 2 -  3 4.7 112 2 203 3 
4 16 I b  - 32 50.0 137 15 218 32 

5120- 3/26 S 6 6  - 12 18.8 192 5 238 12 
b 5 3  - 8 12.5 232 2 245 8 
7 - 1  - 1 1 .6 400 I 296 1 
8 2 - 2 3.1 279 2 281 2 
9 ,  - - 

...................................................................................................... 
Perlod t o t a l  36 28 - 64 100.0 173 27 224 64 

-----------------------------------------------------------"-----------"---------"--------------------- 
1 - - 
2 - 1  - 1 0.8 181 1 
3 6 6  1 13 10.8 102 4 208 13 
4 27 23 4 34 45.0 124 14 219 53 

5/27- b /  2 5 15 I 2  7 34 28.3 170 15 243 34 
6 4 5  3 12 10.0 193 4 252 12 
7 1 1 -  2 1.7 254 2 
8 1 1 -  2 1.7 165 1 2 64 2 
9+ - 2  - 2 1.7 304 I 289 2 ------------------------------------------------------------------------------------------------------- 

Perlod t o t a l  54 51 15 120 100.0 152 3 9  230 119 



Table 18. Age, sex, and s ize  data f o r  Pacific herring captured by variable 
mesh g i l lne t s  in Kulukak Section, Togiak Dis t r i c t ,  1978 (continued). 

Mean 
Ihan Standard 

Sa*~l'  49' -------- 9.x ----_-__ Percent Yeight Munber Le@h Nurber 
Peri0d (years) Male F~nalm Unhnoua Total of Total g Uarghed (rn) ilemsur8d ---------------------------------------------------------------------------------------- 

I - - 
2 1 2 -  3 5.2 76 S 188 3 
3 1 - 1 1.7 221 1 
4 14 5 - I 9  32.8 125 19 221 19 

61 3- b/ 9 5 12 8 I 21 36.2 171 18 248 21 
6 $ 4 -  7 12.1 197 6 2bl 7 
7 1 - 1 1.7 278 1 293 1 
8 1 1 -  2 3.4 281 2 296 2 
9+ 2 2  - 4 6.3 248 3 281 4 ------------------------------------------------------------------------------ 

Period tota l  3s 22 1 58 100.0 162 52 242 58 

---------------------------------------------------------------------- 
1 - I I 7  18 19.4 16 IS 114 18 
2 b S  3 14 15.1 62 12 181 14 
3 2 1  - 3 3.2 94 3 204 3 
4 B 10 2 20 21 -5 128 16 U S  20 

6 1 -  6/16 5 11 10 - 21 22.6 164 20 244 21 
b 7 8  - 15 16.1 183 12 232 13 
7 - - 
8 - - 
9+ 2 - 2 2.2 279 2 289 2 ------------------------------------------------------------------------------- 

Period tota l  34 35 22 93 100.0 117 80 206 93 

I - - 21 21 10.8 18 4 116 21 
2 16 12 3 31 16.0 68 5 180 31 
3 1 3 -  4 2.1 101 1 195 4 
4 28 40 - 68 33.1 119 13 221 68 

6/17- b/23 5 1b 22 1 39 20.1 1 b3 11 245 39 
b 11 14 - 25 12.9 176 4 230 25 
7 1 2 -  3 1 .S 179 1 2Sb 3 
8 1 1 -  2 1 .O 276 2 
9+ 1 - 1 0.5 172 1 -------------------------------------------------- --- 

Perlod t o t a l  73 94 23 194 100.0 121 39 21 2 191 

I - - 24 24 23.8 19 7 113 24 
2 9 13 - 22 21.8 59 4 1 80 22 
3 1 3 -  4 4.0 - - 200 4 
4 15 15 - 30 29.7 121 5 222 30 

6/24- 6/30 S 5 12 - ( 7  16.8 151 2 24 1 I 7  
b 2 2 -  4 4.0 181 1 249 4 
7 - - 
8 - - 
9+ - - ----------------------------------------------------------------------------------------------- 

Period tota l  32 45 24 101 100.0 77 19 190 101 

Pariod tota l  3 6  6 15 100.0 65 I4  160 15 

-------------------------------------------------------------------------------------------- 
1 - 3 68 71 5.8 18 33 116 71 
2 39 33 6 78 6.4 64 25 100 711 
3 13 17 1 31 2.6 106 12 205 3 1 
4 233 179 6 418 34.4 145 26 1 223 417 

All periods 5 266 171 9 446 36.7 184 370 242 446 
6 60 51 3 114 9.4 200 6 9  250 I 14 
7 7 7  - 14 1 .2 315 10 274 14 
8 9 8 -  17 1.4 333 13  286 14 
91 10 15 - 25 2.1 343 22 288 23 ------------------------------------------------------------------------------------------------------- 

Total b37 484 93 1214 100.0 170 815 22d 1212 



Table 19.  Age, sex, and size data for Pacific herring captured by variable 
mesh gi l lnets  in Hagemeister Section, Togiak District ,  1978. 

lean 
hean Standard 

Sample Age --------Sex -------- Percent Ueight Wurber Length Number 
Period (years) hale Female Unknoun Total of Total (gm) Ueighed (rm) Measured ....................................................................................................... 

1 - - 3 3 1.1 18 3 116 3 
2 - 1 I 0.4 67 1 182 I 
3 6 5 - 1 1  4.1 113 I I 204 1 1  
4 66 65 5 136 51.1 134 136 21 9 136 

5/13- 3/19 5 40 37 3 80 30.1 I78 80 240 80 
6 13 9 1 23 8.6 185 23 244 23 
7 - - - - - - - 
0 9 - S 1.9 364 5 286 S 
9+ 2 S 7 2.6 300 7 290 7 ------------------------------------------------------------------------------------------------------- 

Pertod total 132 121 13 266 100.0 160 266 229 266 

....................................................................................................... 
I - - 55 55 22.7 17 55 116 55 
2 3 - 16 19 7.9 59 19 174 19 
3 2 4 1 7 2.9 100 7 200 7 
4 47 50 1 98 40.5 127 98 219 98 

5/20- 5/26 5 19 19 - 38 15.7 169 38 242 38 
6 10 9 - 19 7.9 179 19 25 1 19 
7 - 2 2 0.8 21 2 2 265 2 - 
8 1 1  - 2 0.8 219 2 270 2 
94 1 I - 2 0.8 3Sd 2 292 2 ....................................................................................................... 

Period total 83 86 73 242 100.0 110 242 199 242 

I - - 116 116 49.6 16 82 117 116 
2 I - 5 6 2.6 52 6 169 6 
3 7 2 - 9 3.8 102 9 197 9 
4 21 24 3 48 20.5 127 48 222 48 

5/27- 6/ 2 5 17 16 2 35 15.0 170 35 248 35 
6 3 9 2 14 6.0 188 14 294 14 
7 3 - 3 1.3 199 3 258 3 - 
8 - I 1 0.4 220 1 268 1 - 
9+ - 2 2 0.9 274 2 286 2 - ....................................................................................................... 

Period total 52 54 128 234 100.0 93 200 175 234 

....................................................................................................... 
Period total 18 7 30 55 100.0 97 5 4 190 55 

------------------------------------------------------------------------------------------------------- 
1 - - 195 195 24.5 17 160 117 195 
2 4 1 23 28 3.5 58 28 173 28 
3 15 1 1  2 28 3.5 105 28 200 28 
4 142 141 14 297 37.3 130 297 219 297 

All periods 5 83 74 7 164 20.6 173 164 243 I64 
6 28 29 3 60 7.5 185 60 249 60 
7 4 2 - 6 0.8 205 6 264 6 
8 6 2 - 8 1 .O 309 8 280 8 
9 t  3 8 I 1  1.4 356 1 1  289 1 1  ....................................................................................................... 

Total 285 268 244 797 100.0 122 762 201 797 



Table 20. Age, sex, and size data for Pacific herring captured by variable 
mesh gillnets in Kulukak and Hagemeister Sections, Togiak District, 
1978. 

Hean 
ilern Standard 

SanPle --------S~x -------- Percent Urlght Number Length Nuwber 
Period (years) Hale Fenale Unknown lotal of Total lgn) Uelghed (nn) Haarured ....................................................................................................... 

1 - - 
2 - - 
3 - - 
4 4 2 -  6 31.6 160 6 230 6 

4/22- 4/28 5 5 6  - 1 1  57.9 199 I 1  243 1 1  
6 - - 
7 - 1  - 1 5.3 356 I 286 1 
8 1 - I 5.3 386 1 300 1 
9+ - - 

....................................................................................................... 
Period total I0 9 - 19 100.0 205 19 244 19 

I - - 
2 - - 
3 1 1 -  2 0.4 127 2 21 2 2 
4 I06 58 - I64 31.6 IS6 I64 227 164 

4/29- 5/ S 5 190 93 - 283 54.5 188 283 24 1 283 
A 27 13 - 40 7.7 207 40 248 40 
7 4 2 -  6 1 .2 322 6 281 6 
8 3 5  - 8 1.5 383 7 291 7 
9+ 5 1 1  - 16 3.1 372 16 291 16 ...................................................................................................... 

Period total 336 183 - 519 100.0 189 518 240 518 

----------------------------------------------------------------------------..------------------------- 
1 - - 
2 - - 
3 - - 
4 - - - 

5/ 6- 5/12 5 I - I 100.0 201 I 244 
6 - - 
7 - - 
8 - - 
9+ - - ...................................................................................................... 

Perxod total 1 - I 100.0 201 1 244 1 

6 14 1 1  1 2 b 8.8 185 23 245 26 
7 - - 
8 5 - 5 1 . I  364 5 286 S 
9+ 2 5  - 7 2.4 380 7 290 7 ....................................................................................................... 

P e r ~ o d  total 151 132 13 296 100.0 159 273 228 296 

....................................................................................................... 
1 - - 55 55 18.0 17 55 I16 55 
2 9 - 16 25 8.2 59 19 174 25 
3 3 6  1 10 3.3 103 9 201 10 
4 63 66 1 130 42.5 129 113 218 I30 

5/20- 5/26 5 25 25 - 50 16.3 171 43 241 50 
6 15 12 - 27 8.8 184 21 249 27 
7 - 3 -  3 1.0 275 3 275 3 
8 3 1  - 4 1.3 249 4 276 4 
9'. 1 1 -  2 0.7 356 2 292 2 ....................................................................................................... 

Psrlod total 119 114 73 306 100.0 116 269 204 30 6 

7 4 1  - 5 1.4 199 3 257 5 
8 1 2 -  3 0.8 193 2 265 3 
9+ - 4  - 4 1.1 284 3 287 4 ....................................................................................................... 

Period total 106 105 143 354 100.0 103 237 193 353 



Table 20. Age, sex, and s ize  data f o r  Pacific herring captured by variable 
mesh g i l l ne t s  in Kulukak and Hagemeister Sections, Togiak Dis t r i c t ,  
1978 (continued). 

I ean  
Ilsm Standard 

S a ~ p l *  ~ 9 *  --------Sen -------- Pmrcent Ueight Number Lsnqth Mulbrr 
Period lyears)  Hale Female Unknoun Total  of Total  (gn) Uelghed (rm) Heasured --------------------------------------------------------------------------------------------- 

1 - - 2 1 21 18.6 17 20 118 21 
2 1 3 1  5 4.4 73 5 185 5 
3 1 - 1  2 1.8 75 1 208 2 
4 22 7 5 34 30.1 125 34 222 34 

6/ 3- 64 9 S I9 10 3 32 28.3 169 29 249 32 
6 5 6  - I1 9.7 198 10 260 1 1  
7 2 - 2 1.8 244 2 287 2 
8 I 1 t -  2 1.8 281 2 296 2 
9+ 2 2  - 4 3.5 248 3 28 1 4 ----------------------------------------------------------------------------------------------------- 

Period t o t a l  53 27 11 113 100.0 129 106 21 7 I13 

8 - - - - 
9+ 2 - 2 2.2 271 2 289 2 ---------------------------------------------------------------------------------------------------- 

Period t o t a l  34 35 22 93 100.0 I17 80 206 93 

------------------------------------------------------------------------------------------ 
1 - .. 21 21 10.8 18 4 116 21 
2 16 12 3 3 1 16.0 68 5 180 31 
3 1 3 -  4 2.1 101 I 195 4 
4 28 40 - 68 35. 1 119 I 3  22 1 68 

6/17- 6/23 5 16 22 1 39 20.1 163 I 1 245 39 
h I 1  14 - 25 12.9 174 4 250 23 
7 1 2 -  3 1.5 179 1 254 3 
8 I I 2 I .O 276 2 
9+ I - I 0.3 272 1 

--------------------------------------------*------------------------------------ 

Period t o t a l  75 94 25 194 100.0 121 39 212 194 

---------------------------------------------------------------------------------------------------- 
Period t o t a l  32 45 24 101 100.0 77 19 190 101 

Period t o t a l  3 b  6 I S  100.0 65 14 148 15 

------------------------------------------------------------------------------------------------------ 
1 - 3 263 266 13.2 17 193 117 266 
2 43 34 29 106 5.3 b I 53 179 106 
3 28 28 3 5P 2.9 105 40 203 59 
4 375 320 20 715 15.6 137 558 221 71 4 

h l l  p*rlodr s 349 245 16 610 30.3 181 534 242 610 
6 88 80 6 174 8.7 193 129 250 174 
7 1 1  9 - 20 I .O 273 16 271 20 
8 15 10 - 25 1 .2 325 21 284 24 
9+  13 23 36 1.8 348 33 289 36 

-------*----------------------------------------------------------------------------------------------- 

Total 922 752 337 201 1 100.0 147 1577 216 2009 



Table 21. Age, sex, and s i z e  data f o r  Pac i f i c  herring captured by commercial 
purse se ines  in Securi ty  Cove D i s t r i c t ,  1978. 

Nean 
Rcan Standard 

Sanple Age -------- sex -------- Percent  Umight Nunber Length Nunber 
Per iod (years )  Hale F e n r l r  Unknoun T o t a l  o f  T o t a l  (gn )  Ucighed (nn)  nearured 
__---_-___-_____--_---------------*---------~-------"-------------------------------------------------- - - 

1 - - - - 
2 - - - - 
3 1 1  - 2 2.6  96 2 193 2 

4 37 26 - 63 90.8 125 63 213 63 

5/27- 6/ 2 5 3 3 - 6 7.7 181 6 244 6 

6 3 3 b 7.7 202 6 253 6 
7 - 1 - 1 1.3 204 1 252 1 - 
8 - - - - - - - 

- 
9t - - - - - - - - 

....................................................................................................... 
Period t o t a l  44 34 - 78 100.0 135 78 218 7 8 

Table 22. Age, sex, and s i z e  data f o r  Pac i f i c  herr ing captured by commercial 
g i l l n e t s  i n  Secur i ty  Cove D i s t r i c t ,  1978. 

Hean 
mean Standard 

Sanple Age --------Sex -------- Percent Uelght  Wunber Length Nunber 
Per iod (years )  Male Fenale Unknoun T o t a l  of T o t a l  (gn)  Ueighed (nn) Neasured ....................................................................................................... 

t - - . - - - - - 

-------------*----------------------------------------------------------------------------------------- 

Period t o t a l  21 10 - 3 1 100.0 151 13 225 3 1 



Table 23. Age, sex, and s i z e  da ta  f o r  P a c i f i c  h e r r i n g  cap tu red  by  v a r i a b l e  
mesh g i l l n e t s  i n  S e c u r i t y  Cove D i s t r i c t ,  1978. 

tiean 
H e m  Standard 

S a W l *  &9* --------S*x -------- Percent Uelght Yunb*r Length Nunbsr 
Per lod (years)  Hale Fenale Unknoun Total  a t  Tota l  ( $ a )  Uelyhed (nn) Neesured ....................................................................................................... 

I - - I 1 0.6 I 4  1 l l 0  I 
2 - - 
3 I - I 0.6 122 1 212 1 
4 28 22 - SO 27.6 148 50 224 50 

5113- 5/17 5 64 39 - 103 56.9 196 103 245 103 
6 8 9  - 1 7  9.4 208 17 252 17 
7 - 1  - 1 0.6 264 I 261 I 
8 - - 
9+ 3 5 -  8 4.4 357 8 293 8 .................................................................................................... 

Period t o t a l  104 7b 1 181 100.0 190 l 81 241 181 

Perlod t o t a l  I26 139 - 265 100.0 150 245 224 265 

....................................................................................................... 
1 - - 
2 2 1  1 4 3.2 50 4 I59  4 
3 2 2  - 4 3.2 72 4 184 4 
4 25 21 - 46 36.5 123 46 217 46 

5/27- 6 /  2 5 20 18 - 38 30.2 I67  38 242 38 
6 17 10 - 27 21.4 176 27 245 27 
7 2 - 2 1 .6 192 2 250 2 
8 I - I 0.8 265 I 271 I 
9+ 3 1  - 4 3.2 300 4 289 4 ....................................................................................................... 

Period t o t a l  72 53 1 126 100.0 132 I24 231 126 

Perlod t o t a l  36 44 1 8 1 100.0 I41 81 229 81 

7 - 1  - 1 0.8 175 1 25 1 1 
8 - - 
9+ - - 

....................................................................................................... 
Psrlod t o t a l  52 67 3 122 100.0 132 122 224 122 

7 - - 
8 - - 
9 + I - I 0.7 216 1 271 1 

------------------------------------------------------------------------*------------------------------ 

Perlod t o t a l  A4 81 5 I50 100.0 I t 4  150 215 I50 

....................................................................................................... 
I - I I 0  I l 1.2 I 6 I I l Id 11 
2 I9 I ?  I 39 4.2 60 39 117 39 
J 14 26 - 40 4.J 96 40 200 40 
4 1 7 8  234 - 412 44.5 129 412 218 412 

A l l p . r 1 o d % 5  152 I08 - 2b0 28. I 176 2 bO 242 :A0 
6 I 9  6 0  - 139  15.0 183 I39 248 139 

4 2 -  6 0.6 206 b 256 6 
8 1 2 -  3 0.3 335 3 287 3 
9 +  7 8 -  1 5  1 .b 336 15 291 1 5  ....................................................................................................... 

Total  454 460 1 1  925 100.0 149 925 227 925 



Table 24. Age, sex, and size data for  Pacific herring captured by variable 
mesh gi l lnets  in Nelson Island area, 1978. 

Hean 
Memn Standard 

S'*Pl' A98 --------S*x -------- Percent Yeight  lunbr r  Length Nunbar 
Per iod (years )  Male Fenalr  Unknoun To ta l  of To ta l  ($n)  Uelghed (nn)  t l r rsurrd ....................................................................................................... 

I - - 
2 - - 
3 I l -  2 0.8 I 05  2 20 1 2 
4 75 72 - 147 57.2 I 3 2  146 215 146 

S/ l3-  5/19 5 21 19 - 40 15.6 170 4 0 233 40 
6 41 21 - A2 24.1 21 7 62 249 62 
7 2 1  - 3 1.2 21 1 3 250 J 
8 I - 1 0.4 268 1 259 I 
9+ 1 1 -  2 0.8 303 2 282 2 ....................................................................................................... 

Period t o t a l  142 115 - 257 100.0 161 256 227 256 

I - - 
2 - 
3 - - 
4 3 1  - 5 35.7 I 31  S 219 5 

5/20- 5/26 5 1 - 1 7.1 214 I 254 1 
6 5 2  - 7 50.0 202 7 248 7 
7 - - 
8 - - 
9+ 1 - 1 7.1 285 1 286 I ....................................................................................................... 

P ~ r l 0 d  t o t a l  10 4 - 14 100.0 183 I 4  241 14 

....................................................................................................... 
1 - - 
2 - - 
3 4 - 4 2.2 75 4 108 4 
4 51 63 - 114 b2.3 119 114 21 4 114 

5/27- 6/ 2 5 13 7 - 20 10.9 172 20 243 20 
6 21 22 - 43 23.5 186 42 247 43 
7 1 1 -  2 1 . I  216 2 251 2 
8 - - 
P* - - ....................................................................................................... 

Perlod t o t a l  90 93 - 183 100.0 140 102 225 183 

---------------"---------"----------------------------------------------------------------------------- 
1 - - 
2 - - 
3 13 3 - I 6  7.4 78 16 190 16 
4 65 65 - 130 60.2 110 130 214 130 

b l  3- b/ 9 5 I 1  11 - 22 10.2 167 22 239 22 
6 22 17 - 39 18.1 189 39 247 39 
7 3 2  - 5 2.3 175 5 241 5 
8 1 - 1 0.5 27 1 I 284 1 
9+ - 3  - 3 1.4 393 3 296 3 ....................................................................................................... 

Perlod t o t a l  115 101 - 216 100.0 139 21 b 223 216 

....................................................................................................... 
Pcrlod t o t a l  7 5  - I 2  100.0 97 8 201 12 

....................................................................................................... 
I - - 
2 1 - 1 0.1 178 1 
3 19 5 - 24 3.5 80 2 4 41 90 24 
4 199 205 - 404 59.2 123 400 214 403 

R11 per iods 5 46 37 - 83 12.2 170 83 237 83 
b 89 63 - 152 22.3 200 151 248 152 
7 6 4 -  10 I .5 194 10 246 10 
8 2 - 2 0.3 270 2 272 2 
9 t  2 4 -  6 0.9 345 6 289 6 ....................................................................................................... 

Total  364 310 - 682 100.0 I 48  676 225 681 



Table 25. Age, sex, and size data for Pacific herring captured by variable 
mesh gillnets in Cape Romanzof District, 1978. 

Hean 
l e a n  SLandard 

Sample Age --------Sex -------- Percent Ueight Nunber Length Nunber 
Period (years) Hale Fenale Unknoun Total of Total (gn) Yeighrd n Measured ....................................................................................................... 

1 - - 
2 - - 
3 - - 
4 4 7 -  11 28.2 215 11 

5/20- 5/26 5 2 3 -  5 12.8 240 5 
6 10 10 - 20 51.3 244 20 
7 1 - 1 2.6 272 1 
8 - - 
94 1 1 -  2 5.1 290 2 ....................................................................................................... 

Oerlod total 18 21 - 39 100.0 238 39 

Perlod total 183 191 - 374 100.0 229 374 

....................................................................................................... 
I - - 
2 - - 
3 4 1 5 7.1 186 5 
4 1 3  2b - 39 55.7 202 39 

6/ 3- b/ 9 5 3 2 -  5 7.1 235 5 
b 9 12 - 2 1 30.0 234 2 1 
7 - - 
8 - - 
9+ " - ....................................................................................................... 

Period total 29 41 - 70 100.0 213 70 

------------------------------------------------------------------------------------------------------- 
1 - - 
2 - - 
3 4 3 -  7 15.4 - 176 7 
4 12 4 - 16 35.6 I95 16 

6/10- 6/16 5 - 1 I 2.2 220 1 
6 6 8  - 14 31.1 233 I4 
7 - - 
8 2 1 3 6.7 261 3 
9 t 1 3 -  4 8.9 259 4 ....................................................................................................... 

Perlod total 25 20 - 45 100.0 215 45 

....................................................................................................... 
I - - 
2 - - 
3 5 1 6 lb.2 173 6 
4 6 11 - 17 45.9 200 17 

6/17- 6/23 5 - - 
6 6 7  - I 3  35.1 235 13 
7 - - 
8 - 1  - 1 2.7 25 1 I 
9 * - - 

.-----------.------------------------------------ 
P e r l o d  total 11' 20 - 37 100.0 209 37 

....................................................................................................... 
1 - - 
2 - - 
3 15 7 - 22 3.9 181 22 
4 80 105 - 185 32.7 206 185 

All p e r i o d s  5 23 18 - 41 7.3 231 4 1 
6 146 153 - 299 52.9 237 299 
7 2 3 -  5 0.9 247 5 
8 3 2  - 5 0.9 262 5 
9 t  3 5  - 8 I .4 272 8 

T o t a l  272 293 - 565 100.0 225 565 

-29- 



Table 26. Age, sex, and size data for Pacific herring captured by cotnmercial 
gillnets in Unalakleet Subdistrict, Norton Sound District, 1978. 

Nean 
Hean Standard 

Sample Age --------Sex -------- Percent Ueight Ilumber Length Number 
P e r ~ o d  ( y e a r s )  Hale Fesale  Unknoun Total of Total (gm) Neighed f m s )  Nearured ------------------------------------------------------------------------------------------------------- 

2 - - - - - - - 
3 - - - - - - - - 
4 1 1 4.8 227 1 

5/27- 6/ 2 5 - 3 3 14.3 - - 229 3 - 
6 - - 15 15 71.4 - - 246 15 
7 - - - - - 
8 - 1 1 4.0 - 245 1 
94 - 1 t 4.8 - 255 1 ....................................................................................................... 

Period t o t a l  - - 21 2 1 100.0 243 21 

3 - - - - - 
4 - 5 5 6.8 224 5 - 

b /  3- 6/ 9 5 11 3 - 14 18.9 - - 239 14 

6 22 24 - 4 6 62.2 - - 241 46 

7 1 3  - 4 5.4 - - 251 4 

8 4 - - 4 5.4 - 294 4 
94 - 1 1 1.4 - - 278 1 

....................................................................................................... 
Period t o t a l  38 36 7 4 100.0 24 1 74 

3 - - - - - - 
4 - 5 1 6 6.3 - 224 b 

A11 periods 5 11 3 3 17 17.9 - - 237 17 
6 22 24 15 61 64.2 - - 242 6 1 
7 1 3  4 4.2 - 2s 1 4 
8 4 - 1 5 5.3 - 252 5 
9+ - 1 1 2 2.1 267 2 

------------"----------------------------------------------------------------------*------------------- 

Total 38 36 21 95 100.0 - - 242 95 



Table 27. Age, sex, and s i z e  data f o r  P a c i f i c  h e r r i n g  captured by v a r i a b l e  
mesh g i l l n e t s  i n  Cape Denbigh S u b d i s t r i c t ,  Norton Sound D i s t r i c t ,  
1 978. 

nean 
hern Standard 

Sample Age - - - - - - - - S ~ X  -------- Percent Ueight Nunber Length Nunber 
Period (years) tlale Female Unknoun Total of Total (gn) Ueighed (na) Nnasured ....................................................................................................... 

1 - - - - 
2 - - - - 
3 7 10 1 18 4.6 - 177 18 
4 54 42 96 24.5 - 208 95 

5/27- 6/ 2 5 23 17 - 40 10.2 229 40 
6 134 72 - 206 52.6 - 236 205 
7 5 5 - 10 2.6 - 237 10 
8 8 3 - 1 1  2.8 - - 257 1 1  
9+ 2 9 1 1  2.8 - 268 1 1  ....................................................................................................... 

Period total 233 158 1 392 100.0 228 390 

3 - - - - 
4 41 55 96 62.3 - 208 96 

6/ 3- 6/ 9 5 4 3 - 7 4.5 - - 229 7 
6 23 23 46 29.9 - 238 46 
7 - - - 
8 1 - 1 0.6 - - - 268 1 

9+ 3 1 4 2.6 - - 269 4 ....................................................................................................... 
Period total 72 82 - 154 100.0 - - 220 154 

....................................................................................................... 
1 - - - - - - - 
2 8 2 - 10 5.0 - - 159 10 
3 25 20 - 4 5 22.5 - 178 45 
4 25 59 - 84 42.0 - 204 84 

6/10- 6/16 5 - 5 - 5 2.5 - 21 1 5 
6 19 25 44 22.0 - - 236 44 
7 - 5 - 5 2.5 - 248 5 
0 3 1 4 2.0 - - 251 4 
9+ 2 1 - 3 1.5 254 3 

-----------------------------*------------------------------------------------------------------------- 

Period total 82 118 - 200 100.0 - - 206 200 

....................................................................................................... 
1 - - - - - - - - 
2 8 2 - 10 1.3 - 159 10 
3 32 30 1 63 8.4 - - 178 63 
4 120 156 - 276 37.0 207 275 

All periods 5 27 25 - 52 7 .O - 227 52 
6 176 120 296 39.7 - 236 295 
7 5 10 15 2.0 - - 24 1 15 
8 12 4 - I6 2.1 - 257 16 
9+ 7 I t  - t 8 2.4 - 266 18 ....................................................................................................... 

Total 387 358 1 746 100.0 - 220 744 



Table 28. Age, sex, and size data for Pacific herring captured by variable 
mesh gi l lnets  in Port Clarence District ,  1978. 

hean 
Nean Standard 

Sanple Age --------S*x -------- Percent Ueight Nunber Length Nunber 
Perlod (years) Hale Foeale Unknoun l o t a l  of Total  (gn) Yrighrd (em) Heasured ....................................................................................................... 

1 - - - 
2 - - - - .. - - - 
3 1 - 1 1.6 - 164 1 - 
4 12 8 - 20 31.7 - 187 20 

6/17- 6/23 5 1 3  - 4 6.3 - - 173 4 

6 12 11 23 36.5 - 189 23 
7 2 1 3 4.8 - 227 3 
8 1 1  - 2 3.2 - 232 2 
9t 2 8 - 10 15.9 - - 224 10 

-------------------------------------------------------------------------------------*----------------- 

Period t o t a l  31 32 - b3 100.0 - - 196 63 



T.-:a!j;o the &;ia:b c-:3?;;;:7c.t 5; Yidh &me receive 
k(113131 fufiding, a'l c i  i ls i;!ibllc proyaas and activities 
iiri! operzted free from discri;ri'::a!ion cil the basis of race, 
Cc:or, natirina! oiigiil, aye, or haxlicap. Any person who 
beiieves he cr slla has been discrimina!ed agalnst should 
write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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